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The Knowledge Quartet 
The Knowledge Quartet is a theoretical framework for analysing and developing mathematics 
teaching developed by Rowland, Turner, Thwaites, and Huckstep (2009) and elaborated on by 
Rowland (2014). The framework comprises four categories – Foundation, Transformation, 
Contingency, and Connection – that together constitute the mathematical knowledge needed by 
teachers. Within each of these four categories, several codes have been developed with which to 
identify and evaluate the knowledge of student teachers based on observations of classroom 
teaching. This poster presents and discusses an intervention addressing whether and how the 
Knowledge Quartet can also be used to evaluate the knowledge of student teachers based on their 
lesson plans. In teacher education, there are often few occasions to observe student teachers’ 
teaching, which is why it is of interest to explore whether some of the knowledge to be revealed (or 
revealed to be missing) by using the Knowledge Quartet can also be revealed in reflections of 
lesson plans.  
The intervention 
The intervention was conducted within a mathematics education course in lower primary school 
teacher education. In this course, the student teachers were to produce lesson plans for a series of 
lessons, implement one to two of these lessons, and then reflect on the series of lessons and on their 
implementation. The lesson implementation, however, was not observed by the teacher educators. 
The task was conducted in two groups of student teachers. In one group, the students were to write 
their reflections, and in the other group, the students were to record their reflections orally in video. 
For this poster, five reflections were randomly selected from each group.  
In the written reflections, Foundation and Connection were the two dominant categories that were 
evident. In Foundation, a huge variety of codes was evident, the two most common ones being 
reflections on student beliefs (code A1) and reflections on the course (code A6). Connection was 
the second-largest category, and here the most common code was the student teacher’s expectations 
about classroom complexity (code C1). In Transformation, the most common code was 
representations used in lessons (code B2). Contingency was only evident in one written reflection, 
in which one student teacher wrote about how she responded to and acted on her pupils’ answers in 
the lesson (code D2). 
In the oral reflections, Foundation and Connection were also the two dominant categories. In 
Foundation, several reflections addressed how assessment was to be carried out in the classroom 
(code A8), and another common code was the importance of using correct mathematical 
terminology and mathematical language even in lower primary school (code A7). Connection was 
the second largest category, and here the most common code was student teacher expectations about 
complexity in the classroom (code C1). The classroom setting was also common in the oral 
  
reflections code (code C6). In Transformation, the recordings of oral reflections featured how the 
student teachers chose examples and questions to be able to reveal student knowledge and 
understanding (code B1). Contingency was the least common category in the oral reflections, 
though it was more common here than in the written reflections. The most common codes were how 
students could deviate from the lesson plan (code D3) as well as how the student teachers responded 
to their pupils’ questions and answers (code D2). Even code D1, which deals with how the student 
teachers handle and act with pupils during instructions occurred. 
New codes and sub-codes detected during analysis of the students’ lesson plans 
In Foundation, a new code was added concerning students’ thoughts about assessment. Among 
other things, the students reflected on complexity in assessment and teaching, and on the difficulty 
of finding the right teaching level and of fairly judging pupil knowledge. In Connection, two new 
sub-codes of code C1 (expectations of classroom complexity) were defined. One sub-code focused 
on pupils needing special support, in which the student teachers reflected on and discussed how to 
teach mathematics so as to include all pupils. This was obvious in both the written and oral 
reflections. The second sub-code connected to C1 was self-reflections on teaching, in which the 
student teachers reflected on the lesson structure and outcome, though this sub-code was only 
evident in the oral reflections. Another common sub-code, of code C6, in both the written and oral 
reflections was classroom framing. Socio-mathematical norms as well as ability grouping versus 
inclusion were important elements of this code; how pupils’ language abilities influence their 
mathematics learning was also included as a sub-heading. 
Reflection 
The Knowledge Quartet is a theoretical framework designed to be applied to observations of student 
teachers in the classroom. In this study the framework has been applied to two different forms of 
examination in a teacher program which generated new codes and sub codes not visible in the 
original framework. These codes and sub-codes might be specific to observe students’ reflections 
on teaching. Through the new codes and sub-codes, it is visible that there is a tendency that the 
student teachers´ reflections become clearer and broader examined through the film than through 
the text assignment. Hence, based on the intervention, I would argue that the refined framework of 
the Knowledge Quartet can be used to analyse students´ reflections in lesson plans. However, the 
analysis of lesson plans differs from that of teaching as performed, as it indicates only whether the 
student teachers have the theoretical knowledge needed to teach a lesson, not whether they have the 
practical skills. Though, there are often few occasions to observe student teachers’ teaching in 
teacher education, which is why it is of interest to explore knowledge to be revealed in reflections 
of lesson plans. 
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